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OTKa3 oT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeCceT HMKakol OTBETCTBEHHOCTHU 3a
N06bIe NOBPeXAeHUs 1 YObITKN, BKKOYaA NOTEP0 A0X04a, HAHECEHHbIEe
NPSAMbIM U HENPAMbIM, CrieunasibHbIM WU CyYalHbIM UCMO/Ib30BaHNEM
MaTtepuasioB kypca. KomnaHusa Postgres Professional He npegoctaBnsaer
Kaknx-nmoo rapaHTnini Ha matepuasbl Kypca. Martepuasbl Kypca
NpeaocTaB/SATCS HA OCHOBE NMpUHLUMNA «KakK eCTb» U KOMNaHus Postgres
Professional He 06s3aHa NpefoCcTaBNATL CONPOBOXAEHWE, NOALEPXKKY,
0OHOB/IEHNSA, pacLUMPEHNSA N U3MEHEHNSA.
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OO6bIYHOE 0OHOBMEHME Posigres

ctid KoY

(0,2) | BAR o

no cton6uy,
AaHHble B KOTOpOM

(O y 3) BAZ MEHSIoTCS
(0,1) | FOO

3 3__ o
CCbINIKN E B E g -8' 4%
Ha Bccfpﬁiscm c ‘5 g 8 3 >
S8cT25
ceE382¢
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0,1) normal » 100 | 101 |t t (0,2) ™ 42,FOO
(0,2) normal » 101 | 102 |t t (0,3) < 42 BAR
(0,3) normal » 102 t (0,3) < 42,BAZ

HanomHMM, 4TO NPy 06bIYMHOM OBGHOB/IEHMUN B MHAEKCE CO3AaKTCS CChISIKU
Ha BCe BepCUn CTPOKM, MPUCYTCTBYHOLLME B TAGNNYHON CTpaHULE.
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[Mpo6GemMbl 0GHOB/IEHUS Posigres

[Tpu /1r060M 0OHOB/IEHHH CTPOKH HAZI0 M3MEHSITh HHIEKC

CTpaAdeT IIPOU3BOIUTE/IbHOCTb BCTABOK U W3MEHeHUN

B WHAEKCE HAKAIVIMBAKOTCA CChIJIKM Hd HEdAKTYdJIbHBIE BEPCHUHN

pa3Mep MH/IeKCa pacTeT, TpebyeTCsl OUMCTKa

Bce CT0KHOCTH YMHOXAFOTCS Ha KOJTMUeCTBO WH/IEKCOB,
TIOCTPOEHHBIX 110 Tabuiie

Yem 3TO Ns10X0?

Bo-nepBbIX, Npy 1l060M M3MEHEHMN CTPOKN NPUXOANTCS OGHOBNSATL BCE
WH/EKChI, CO3[aHHble A1 TabnuLbl (Aaxe ec/ii U3MEHEHHbIE NoNs He
BXOAAT B MHAeKC). OueBWAHO, 3TO CHUXAET NPoOn3BOAUTENbHOCTb.

Bo-BTOpLIX, B MHAEKCAX Hakan/mBarTCA CCbIIKM Ha UICTOPUYECKME BEPCUn
CTPOKH, KOTOpPbIE MOTOM MNMPUXOAUTCA OYHULLLATD.

Bonee Toro, ectb 0CO6EHHOCTb peanun3auun B-gepesa B PostgreSQL. Ecnu
Ha UHEKCHOl CTpaHuLe HeloCTaTOYHO MecTa /17151 BCTaBKM HOBOW CTPOKM,
CTpaHuLa AennTca Ha ABe U Bce AaHHble nepepacnpeaensioTcs Mexay
HUMK. OQHaKo Npv yaaneHnn (NN OUYNCTKE) CTPOK ABEe NHAEKCHbIE
CTPaHULIbl HE «CKNENBAIOTCS» B OAHY. V13-3a 3TOr0 pasmep MHAEKCA MOXET
HEe YMEHbLUNTbLCA Aaxe Npu yaasieHnn CyLeCTBEHHON YacTu laHHbIX.

EcTtecTBeHHO, 4yeM 60/bLIE NHAEKCOB CO34aHO Ha Tabnvue, TemM
C 60NbLUNMMN CMTOXHOCTSAMN NPUXOANTCSA CTasIKMBATbLCS.
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ctid KoY

(0,1) 42 VHAEKC
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craryc Xmin  xmax ; § ; ;2 2 ctid JaHHble
(0,1) normal > 100 101 |t |t| |t| |(02) - 42FO0
0,2) normal » 101 | 102 |t t tit| (0,3 §42,BAR
0,3) normal » 102 t t| (0,3) © 42,BAZ

OpfHako ecnn HaeKe co3aaH no nosto, 3HayeHne KOToOporo He SMEHU/10Ch
B pe3ynbrare 06HOBMEHUA CTPOKN, TO HET CMbIC/1a co34aBaTb
OOMONHUTENBLHYIO CTPOKY B B-AepeBse, coaepxallyto To Xe camMoe 3HayeHue
Kntoya. imeHHO Tak paboTtaeTt onTuMmmnsauns, HasbiBaemast HOT-
o6HoBneHnem — Heap-Only Tuple Update.

Mpy TakoM 0GHOB/IEHUN B MHAEKCHOI CTpaHWLEe HaxoaMTcs Nb oAHa
CTPOKa, CCbINIaloLLLAACA HA NepPBY0 BEPCUIO CTPOKM TaB/IMYHON CTPaHMULbI.
A BHYTpU Tab/IMYHOWN CTPaHWLLbl OpraHN3yeTcs Lenoyka BepCuii:

- CTPOKM, KOTOPbIE U3MEHEHbI U BXOAAT B LENOYKY, MAPKMPYHOTCS GUTOM
Heap Hot Updated,;

- CTPOKM, Ha KOTOpPbIE€ HET CCbI/IOK N3 MHAEKCA, MapKupytotca utom Heap
Only Tuple (To eCTb — «TO/IbKO TabnmMyHast BEPCUSt CTPOKN»);

- nogaepXmnBaeTcs 0bbIYHAA CBA3b BEPCU CTPOK vepes none ctid.

Ecnn npu ckaHnpoBaHuu nHaekca PostgreSQL nonagaet B Tab/iMyHyro
CTpaHuLy 1 o6HapyXuBaeT Bepcuto, noMeyeHHyto kak Heap Hot Updated,
OH MOHMMaET, YTO Ha[0 NPOMTY AasibLue No Lenoyke 06HOBMEHWIA.
(PasymeeTcs, Ansa Bcex noslyyYeHHbIX TakuMm 06pa3omM Bepcuii CTPOoK
NpoBepseTcs BUANMOCTb, Npexae YeM OHN OyayT BO3BpAaLLEHbI KNTMEHTY.)

https://git.postgresqgl.org/gitweb/?p=postgresqgl.qgit;a=blob;f=src/backen
d/access/heap/README.HOT:hb=HEAD
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HOT-o6HOBNEHue Posigres

OOHOB/IsIEMBIM CTOJIOEI] He [JOJKeH BXOJWUTh HU B OZJMH UH/IEKC

MHaue Ha BepCHIO CTPOKU OyZleT CChUIKa U3 MHJeKca
Y ee HeJlb3s IOMETUTH Kak «heap only»

Llermouka 06HOBNIEHUM — TOJILKO B TIpejeiaX OJHOM CTPaHHI[bI

He TpeOyeTcst oOpailjeHre K IPyTUM CTPAHHUIIAM,
00XO0/1 LIETIOUKU HEe YXYAIIAaeT MPOU3BOAUTETEHOCTh

€C/Iv B TaO/IMUHOM CTPAHUIIE He XBAaTaeT MeCTa Jijist HOBOM BEPCHH,
1[eTIouka 0OphIBaeTcs (Kak ecyiv ObI ONTUMU3aLYs He paboTasia)

MeCTO B CTPaHHIle MOKHO 3ape3epBHUPOBaTh, YMEHBIIIMB [TapaMeTp
xpaHenus Tabmuupl fillfactor (100 % — 10 %)

MoauepkHeM, uTo HOT-06HOB/EHUSA paboTaloT B C/lyyae, ec/nn
o6HOBMAEMbIE MO HE BXOAAT HU B OOUH UHOEKC. IHa4ye B KakoM-/11Mb0o
MHAEKCE OKa3asiaCb Obl CCbl/ika HEMoCcpeACTBEHHO Ha HOBYO BEPCUIO
CTPOKM, YTO NPOTMBOPEUNT UAee 3TON ONTUMMU3aLMN.

OnTumMu3auus OencTByeT TOMbLKO B npeAenax O4HOW CTpaHULbl, NO3TOMY
[OMOSTHUTENbHBIA 06X0Z LIenoyky He TpebyeT obpalleHns K Apyrmm
cTpaHuuam n He yxyawaeTt Npon3BOANTENILHOCTD.

OfHako ecnn Ha CTpaHuLe He XBaTuT CBO6OAHOro MmecTa, YToObl
pa3MecTUTb HOBYHO BEPCUIO CTPOKM, Lienovka npepseTcs. Ha Bepcutio
CTPOKM, pa3MeLLeHHYI0 Ha Apyroi cTpaHuue, NpuaeTca caenartb U CCbIKy
N3 nHaekca.

[Mo3TOMY NPU YacTbIX 0OGHOB/IEHNAX HEMHAEKCUPOBAHHbIX NOME MOXeT
MMETb CMbIC/T YMeHbLIaTb NnapameTp xpaHeHus fillfactor. 3ToT napameTp
onpefenseT NoporoBblil NPOLEHT 3aHATOrO Ha CTpaHuLe MecTa, nocsne
KOTOPOro BCTaBKa HOBbIX CTPOK B 3Ty CTpaHULy byaeT 3anpeLyeHa.
OcTaBlueecs MecTo OCTaeTCH 3ape3epBUpoBaHHbIM A1 0OGHOBNEHWIA: NPY
0OHOB/IEHNN HOBasA BEPCUSA CTPOKN MOXET 3aHATb CBOOO4HOE MEeCcTO Ha
cTpaHuue. (C apyron CTOpoHbI, YeM BblLLe fillfactor, Tem KOMNakTHee
pacnonaratTcs 3anucu 1, COOTBETCTBEHHO, pa3mep Tabnuubl nosyvyaeTcs
MeHbLLe.)



BHyTpuCTpaHM4yHas ouncrka P

[Tpr 0OBIUHBIX 0OHOBIEHHUSX

ITpn HOT-06HOBIEHUSIX
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BHYyTpUCTpaHMYHasa O4YMNCTKa Posggres

BrimosiHsieTcst 1ipu Ji'060M 00paiileHUH K CTPaHUIe
eC/IM paHee BBITIOJTHEHHOe 0OHOBJIEHHE He HalllJIo MecTa
IJ1s1 HOBOM BepCUM CTPOKU Ha 3TOM >Ke CTpaHHULie
eCJIv CTpaHUIIa 3arosHeHa 6osnblile, uem Ha fillfactor

[leticTByeT B mpe/iesiaX OHOM TabTMUHOM CTpaHULIbI

He 0CBOOOKIAeT yKa3aTesu, Ha KOTOPbIe MOTYT CChIIaThCsT MH/IEKChI
He 00HOB/IsSIeT KapTy CBOOOAHOTO TIPOCTPAHCTBA
He 0OHOBJIsIET KapTy BUJUMOCTH

Mpn obpaleHnmn K cTpaHuLe — Kak npyv 06HOBNEHUW, TakK U MpU YTEHUN —
MOXET NPOUCXOANTb BbICTpas BHYTPUCTPAHUYHAA OYMCTKA, eCNu
PostgreSQL noiMeT, 4TO MECTO Ha CTpaHuLe 3akaHumMBaeTcs. Kputepues
ABa. MNepBblii: paHee BbINO/IHEHHOE Ha 3TON CTpaHuLe 0OHOBEHNE He
06Hapy>Xnn0 AOCTaTOYHOro MecTa, YToObl pa3MeCcTUTb HOBYIO BEPCUIO
CTPOKM Ha TOW e cTpaHuue. BTopoit: ecniv cTpaHuua 3anosiHeHa 6onblue,
4yem Ha fillfactor.

BHyTpuCTpaHnyHasi ouncTka yobmupaet Bepcum CTPOK, He BUANMbIE

HW B OAHOM CHUMKE (HaxoAsiLMecs 3a «TOPU30HTOM COObITUI» 6a3bl
AaHHbIX), HO paboTaeT CTPOro B nNpegesnax oAHoN Tab/IMUYHOM CTpaHNLbI.
Ykazarenu Ha Bepcun CTPoK He 0CBOOOXAAIOTCS, Tak Kak Ha HUX MOryT ObITb
CCbI/IKM U3 MHOEKCOB, a 3TO YXe Apyras cTpaHuua — OHa He o4yuMLLaeTCs.

KapTa cBOGOAHOIO NPOCTpaHCTBa HE OOHOBNAETCS — N3 3KOHOMUK
PECYPCOB, a Takke U3 CoobpaxeHusl, YTO 0CBOOOXAEHHOE MECTO Jyulle
Npnbepeyb Ana 06HOBMEHWI, a He A1 BCTaBOK. Takke He 06HOBNAETCA
N KapTa BUOUMOCTH.

ToT hakT, YTO CTpaHuLa MOXET OUNLLATLCA MNPU YTEHMUN, O3HAYAET, YTO
3anpoc SELECT moxeT Bbl3BaTb U3MEHEHNE CTPaHUL,. ITO eLle OANH TakoWn
cnyyai, B AONOJIHEHME K pACCMOTPEHHOMY B TeMe «CTpaHuLbl 1 BEPCUM
CTPOK» U3MEHEHUIO BUTOB-NOACKA30K.



J10 OUYNCTKM Posgres

ctid KoY
(0,2) | BAR
(0,3) | BAZ
0,2) FOO

3 3__ o

£52388%

EGESZ>

888825

£cE8338¢
craryc Xmin  xmax ; § ; ;2 2 ctid JaHHble
(0,1) normal » 100 | 101 [t| |t (0,2) 1 42,FOO
0,2) normal » 101 | 102 |t t 0,3) §42,BAR
0,3) normal » 102 t (0,3) «© 42,BAZ

10

Ha pucyHke npvBeaeHa cuTyauust 0 O4UCTKW. B TabmMyHOR cTpaHmue Tpu
BEPCUM OJIHOWN CTPOKW. [IB€ U3 HUX HeaKTyaslbHbl, He BUAHbI H/ B OfIHOM
CHUMKE 1 MOTYT ObITb yAaneHbl.

B MHAEKCE eCTb TPU CCbIIKM Ha Kaxkayto U3 BepCuii CTPOKM.
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[1oc/ie OUYNCTKU Posigres
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Ecnu BbINO/HEHBI YCNI0BUA cpabaTbiBaHUSA BHYTPUCTPaHUYHON OYUCTKU, ABE
HeakTyasibHble Bepcun cTpokn (0,1) u (0,2) moryT 6bITb yaaneHsl. Ykasarenu
Ha yaasnieHHble Bepcun nonyyaet cratyc «dead», a ocBO60AUBLLEECH MECTO
MOXET ObITb MCMO/Ib30BAHO A1 BCTaBKNU HOBOW BEPCUMN.

Bce ocTaBluMecs Bepcun CTPOK CABUTaloTCs BMeCTe Tak, YToObl CBO6OAHOE
MEeCTO Ha cTpaHuue 6bI10 NpeacTaBIeHo OgHMM ddparMeHTOM.
CoOTBETCTBYIOLWMM 06pa3oM N3MEHSIOTCA U 3HAYEHUSA yKa3aTese.
Bnarogapsa aToMy He BO3HMKaET Npobniem ¢ pparmeHTaumnein ceBob60aHOro
MecTa B CTpaHuue.

YKa3atesiv Ha yaanieHHble BEpCUN CTPOK 0CBOOOAUTL HEsb3S, MOCKO/bKY Ha
HUX CyLLLeCTBYET CCbIIKM U3 MHAEKCHOM CTpaHuubl. Mpyn NHAEKCHOM A0CTyne
PostgreSQL moxet nonyunts (0,1) nnm (0,2) B KauecTBe naeHTudmkaropa
BEpPCUN CTPOKN, NONPOBYET NOSTy4YUTb caMy CTPOKY U3 Tab/IMYHOWN CTaHWLbl,
HO Gnarogapsa craTtycy ykasaTtens 0OHapyXuT, UTO 3Ta BEPCUS YXKe He
CYyLLleCTBYET.

(Ha pucyHKke He nokasaHbl ykasaTtenu Ha UHAEKCHble CTPOKU. Ha camom
fene, B nepBblil pa3 06HapYy>XMB OTCYTCTBME BEPCUM TaBMINYHOM CTPOKN,
PostgreSQL n3aMeHnUT 1 ctatyc ykasatens B UHAEKCHOW CTpaHuue, YTobbl
NMOBTOPHO He o6pallaTbCs K TabMyHo cTpaHuue.)

MpyHUMNNANbHO TO, YTO BHYTPUCTPAHMYHAA OUMCTKA paboTaeT TO/IbKO
B Npeaenax ofiHON Tab/IMYHOW CTpaHWLbl M HE OYMLLLAET MHOEKCHbIE
CTpaHuLbl.
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YacTHbIN, HO BaXKHbIN Cnyvyan BHYTPUCTPAHUYHOW OUYNCTKM npeacTaBnsaer
co6oii ounctka npn HOT-06HOBMEHUSX.

Ha pucyHke npusefeHa cutyaums oo o4ncTku. B Tabnuue Tpu Bepcun
O[lHOW 1 TOW Xe CTpPokKn. Ha nepsyto n3 Hux (0,1) ccbinaeTcsa NHAEKC,
octasnbHble age (0,2) n (0,3) noMmeyeHbl Kak «TO/IbKO TabIMyHbIe».

Bepcum cTpok (0,1) n (0,2) HeakTyaslbHbl, He BUAHbI HA B O4HOM CHUMKE
N MOTYT ObITb YAa/EHBbI.
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[Mocne HOT-o4ncTku Posigres
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0,2) redirect
unused
0,3) normal —ﬂ 102 t t| (0,3) 42,BAZ
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Mocne cpabaTbiBaHWS BHYTPUCTPAHMYHOM OUMCTKM HEaKTyaslbHble Bepcum
CTPOK yaanstoTcsi.

Mpn HOT-06HOBMEHUAX B UHAEKCE MOXET ObITb TO/IbKO OAHAa CCbl/IKa Ha
BEPCUIO CTPOKK, NpeAcTaBnAoLLYy coboi «ronoBy» HOT-Lenoyku, kotopas
noanepXXnBaeTcs BHYTPU O4HOW TabMYHOM cTpaHuubl. INpu oobbIx
N3MEHEHNAX BEPCUIN CTPOKM, yKaszaTe b AO/MKEH OCTaBaTbCA Ha CBOEM
MeCTe 1 CCbI/IaTbCA Ha ros1I0BY LIEMOYKMU.

[MosToMy NPUMEHSETCA ABONHAA agpecauns: 015 ykasaTtens, Ha KOTopbIi
CCblflaeTcsl nHaekc — B gaHHOM cnydae (0,1), — ucnonb3yeTca cTaTyc
«redirect», nepeHanpasNAOLLNA Ha HY)XHYIO BEPCUKO CTPOKN.

Ykaszarenb Ha BTopyto Bepcuio (0,2) 6onbLie He Hy)keH. OH nosiydaet craryc
«unused» 1 6ygeTt ncnosib3oBaH NPU BCTaBKe Kakon-HNOYAb HOBOW Bepcumn
CTPOKM.
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Toru Pos}gres

Eciiu uameHsieMblii cTosI0€e1] He BXOJUT HUA B OJJUH UH]IeKC
1 Ha CTpaHuile ecTb MecTo — npuMeHsiercss HOT-ob6HoBneHNe

[Tpu ynobHOM clydae aBTOMaTHUeCKH BBITIOHSIETCS ObICTpast
BHYTPUCTPaHWYHAsl OYMCTKA

[Tpu yacTbiX 0OHOB/IEHUSIX MOXKHO MTO/IyMaTh 00 YMeHbIIIeHU!
fillfactor
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[1pakTuka Pos{gres

1. Bocmnpousseute cutyaryto HOT-o6HOBIeHYs Ha Tabnuiie
C UHJEKCOM 10 HEKOTOPBIM TTOJISIM.
[TpoBepsiiiTe copep>kuMoe TabIMUHOM U UHAEKCHON CTPaHUI]
C TIOMOLLIBIO pacCIIMpeHus pageinspect.

2. Bocnpowusseaute cutyaruio BHyTpucTpaHuuHor HOT-ouncTky.

3. Bocmpoussegute cutyaruto HOT-06HOBIeHUs, TIPU KOTOPOI
BHYTPUCTPaHUYHasl OUMCTKA He 0CBOOOXK/AeT JOCTaTOYHO MeCTa
Ha CTpaHul|e U HOBAsi BePCUsl CO3/iaeTCs Ha IPYroM CTpaHuLe.
CKOJIBKO CTPOK OyzieT B MH/IeKCe B 3TOM CJlyvae?
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